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AEROSOL VALVE This invention rel at es_.to a valve for a.;&e\;s‘?r\%o\%%ge
commonly referred to as an aerosol padkage. Aerosol packages usua

conprise a valve unit situated in the -neck ‘of the container which is opened‘ﬁ
by finger_pressure 5 against an actuator disposed.at one term nus of a

val ve s he val ve unit has a novabl e val ve body and associ ated hol | ow

val ve ch unseats froma gasket, thereby permtting fl ow of product
into afh val ve stem (product conduit). Wth certain products, e.g.
pai nts, desirable that the 10 val ve stem bel separable fromthe val ve
body i n\or o clean the product conduit should drying and resultant

cl oggi n To provide the aforenentioned val ve stem renoval
capabi lit e valve stem at one end, is nolded integral to-the valve

actuator to thereby permt itéggg;g%¥§gigp fromthe val ve body~-by pulling 15
on the actuator. At the other en e valve stemmates with a novabl e val ve
body situated beneath a resilient gasket, the valve stem being passed

through a central opening in the resilient gasket. The gasket seals the
product discharge orifice in the valve stemwhen the valve ii,s in a cl osed
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fron1 Fe cont al ner . re particularly, th

aforedescrdo%@niﬁfﬁéf&n\ﬁ ¥8 £8'HH isafosblCpatkager closure, comonly “call ed
a nmounting cup, which is clinched to the contai ner bead. Wthin and, cri nped
to an Aerosol packages usually comprise a valve unit situated in

%Q the neck of the container which is opened by finger pressure | é?'
5 agaiﬁst an actuator disposed at one terminus of a valve stem. The
valve unit has a movable valve bedy and associated hollow vaive.
stem which unseats from a gasket, thereby permitting flow of
product into a hollow valve stem (product conduit).
with eertain.products, e.g. paints, it is desirable that the
10 valve stem be separable from the valve body in order to clean the
product conduit should drying and resultant clogging occur. To
provide the aforementioned valve stem removal capability, the
‘valve stem, at one end, is molded integral to the valve actuator
{} to thereby permit its separation from the valve body by pulling L
15 on the actuator. At the other end the valve stem mates with a
movable valve body situaged beneath Q resilient gasket, the valve
stem being passed through a central opening in the resilient
gasket. The gasket seals the product discharge orificg in the
valve stem when the valve is in a clcéed position. BY depressing
20 -the valve stem, the product orificg in the stem is open to flow
“+of product from the container.
More particularly, the afofedescribed aerosol valve comprises
a container closure, commonly called a mounting.cup, which is

clinched to the container bead. Within and crimped to an



upstandi ng central portion of the nountirg cup, comonly calleda pedestal,
is a vatve housing having a resili-ent ﬁ%sket di sposed atop thereof, mhich
gasket forns a seal between the wvalve housing and the nounting cup.

Di spoged within the housing is reciprocable 5 valve cl osing/opening nenb I
conprising a valve body and val ve stem which body and stem have
comuni cating passages for egress of the pressurized product to a disch r
orifice situated in a finger depressible actuator. The aerosol valve
descri bed abqve is commonly referred to in 10 the aerosol industry as a
"femal e" valve, in contrast to the so called 'male' valve wherein the vl ve
stemis nol ded integral to the val ve body ‘United States Patent Nos.

the " omai 0" Tpeemine safEetk niod, 27eRE RAFRTG Bl GO, ERIIEY

the 15 ' mal e’ éa@&afurﬁsher@we udmsahgoaaaﬁﬁ@saolreéah\ieﬁt Giexey @ldpbsed
orifice in the val ve 'stemis forned by a radial pin extending laterally

t hrough t he watép cfheremfyavhicktigankek Sforpala cgkdlsibegwaeni the VAIVE hguslng
operation. The presence of the "side action” pin 20 necessitates t

removal of t hé“g the, ABE1BPCHR on WPPﬁédnYﬂg‘é’d‘ fae h%?ﬂ"a‘%&ﬁ‘?&&ﬁ@ﬁ?me
time delay sn {,Ik‘?e r@iéﬂﬂ%ﬁ%&ﬁfﬁd% rSB%ﬂs{-is:}l%*L era'lfv Cgoé*zfn% el y

used in aerosor- val Ves |on bréa h consequent
shut down of tggedP!whikh ®RAYARKE ”st:énl5 have céﬂﬂhﬁiﬁﬁﬂgy pakBa@és Oforf@geesk
val ves, the centr al openi ng of the gasket seals radially agalnst the.
pquESt orifi of thetpmessurized product to a discharge orifice situated in a

- finger depressible actuator.
The aercsol valve described above is commonly refefred to in

10 the aerosol industry as a “female” valve, in contrast to the sq'
called *“male” valve wherein the valve stem is molded integral to
the valve body. = United States Patent Nos. 3,033,473, 3,061,203,
3,074,601 and 3,209,960 describe aerosol valves of the “female”
type and United States Patent 2,631,814 and aerosol valve of the
“male” type.

Furthermore, in prior aerosol valves, the product orifice_in
the valve stem is formed by a radial pin extending laterally
tﬁrough the wall of the valve stem, a so-called *side action”
molding operation. The presence of the #side action” pin
20 necessitates the removal of the pin before ejection of the molded

part, with a consequent time delay in the molding operation.
Moreover, with orifice “sizes commonly used in aeroscl valves, the
#side action” pin often breaks with consequent shutdown of the
molding operation.

25 Additionally, in prior aerosol valves, the central opening

of the gasket seals radially against the product orifice in the



elstem This sealing of the valve stemorifice upon closure of the
oxecl oses gravitational return of the product in the hollow valve

st | hovi ng past the val ve stemorifice with the often consequent
resyut at residual product in the Bollow valve stemdrys and clogs the
passagde- the valve stem According to the present invention there is

provhdgd An aerosol valve unit conprising a nounting cup having a central

s élberseem. amgesbmn@%s@nblvmmalem eﬂmevw;sdw FloSiethfOke VAL
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housi ng, %e%ﬂs%\ég%’ﬁ#&’ﬁg&%ﬁ“ ">9f Bﬁﬁgf’%ﬁqolﬁe&\?a%}&o%éiﬂ eiEM Hofhe val ve

housi ng a@aiﬁgsbasmehajrwief§ sthen ofrifidee withinhe rtgtaurmpnﬁedmeht wsmalmet stem
extendi ng_u rd fromt e.val ve bo rou ntra a ure, said
val ve stgerﬁ"gugil tulél’b nb%}l H’o%ﬂ\)@gr%gm g‘éyssug%d E" ﬁ‘ﬁ?s?ﬁ) %rlluee val ve
body agavalye ssennd spring bias away from the undersi de of the nmounting cup,
an annul ar gasket positioned about the valve stem and sealingly engaged

bet ween the val ve body and the underside of the nmounting cup, and fluid
fl ow passageWCbrdingeovab\memmynwrtMrt therg iprpessigled zedagrosalucive o f 1 ow

from the g d&'cﬁnv\ﬂg %gnﬁﬂaﬁipﬁur_fhg' lﬁl)g’ V\Q‘H Bef¥ral B e%/t?]ﬁ%/ Rnefdl ’\/Sw%ggix said stem

S depresse re n sal assagewa he va
conpri se§8®ﬂ3ﬁlbtpoeb&im¢di \M't}htfhsaidgiupaandammbasmgeﬂ valypdhaamitigng ¥alwen t he

val ve bog e’éQE gﬂgm‘nt‘%%ﬁﬁﬁ s%tﬂﬁHJ:@{imgaasli&lbe si: h@k}g}rdﬂﬁ‘ﬁl‘a@sx al ed by

sai d gas valve 1s 1n 0Si re speC| caIIy,
and as pfibﬁf eYalvel bothodviteint the h@la@rmwm@ms@f thehiunderaidmtafothe ncl udes) a

recess i tduntingaups aORlovP $ARA! ReiNExtéAbing SeaRdDy ifdrh&he valve body
through the central aperture, said valve stem being actuable by downward
pressure thereon to move the valve body against said spring bias away from
the underside of the mounting cup, an annular gasket positioned about the
valve stem and sealingly engaged between the valve body and the underside
of the mounting cup, and fluid flow passageway in the valve body permitting
pressurized product to flow from the valve housing to the hollow bare of the
valve stem, when said stem is depressed, wherein said fluid flow passageway
in the valve body comprises a slot extending through an annular wall
upstanding from the valve body towards and into the annular gasket, that
slot being sealed by said gasket when the valve is in the closed position.

More specifically, and as preferred embodiment, the aerosol valve of
this invention includes a recess in the valve body beneath the valve stem

orifice.



Referring to the drawings:.. Figure | is a longitudinal sectional view-=of
the vatve of this invention in closed: position. 5 Figure 2 is a -’

| ogi t udi nal section of the valve.of thi'shi-nvention in open position. /,
Figure 3 is an enlarged | ongitudinal section of the valve stem of Figuy
and 2. Figure 4 is a bottomplan view of Figure 3. 10 Figure 5is
enl arged | ongi tudi nal partial section of the valve body of Figures 1 aN
Figure 6 is a top plan view of Figure 5. Figure.7 is an enl arged :
| ongi tudi nal partial section of the valve stem and val ve body of Figure 1.
15 Figure 8 is a perspective view of the valve body of Figures 1, 2,
5-7. Referring to the drawings, the nounting cup is generally designated as
10. Crinped to the nmounting cup 10 is a val ve housing 12 and a gasket 14.

Di sposed within t 4§@4§' g ' A val ve body 16 having a recess 22,
whi ch val ve body rlge |asg§ F%\%/aﬂréd d%%gagggk'et 14 by the spring 18. A
conventional dip trfuuréd i $ss@ashgiituathel sectivnaiovtiew of te vawel 8¢ 12.
A val ve stem generally designated as 20, is disposed within the recess 22
(shown in grethiés irsMentionnirglesedposatitm.top of the valve 25 body 16
through the frictigon fitnment of_the dependi ng extension 24 of the valve
stem 20. Ugst andi i~ Bt gsvxél }%ngz’é:"’(jé‘ﬁﬁgnsﬁgﬁtmn of thevaive of this

invention in open position.

Figure 3 is an enlarged longitudinal section of the valve

N~ stem of Figures 1 and 2.
Figure 4 is a bottom plan view of Figure 3.
10 Figure 5 is an enlarged longitudinal partial section of the
valve body of Figures 1 and 2. '
Figure 6 is a top plan view of Figure 5,
Figure 7 is an enlarge§ longitudinal partial section of the
valve stem and valve body of Figure 1.
15 Figure 8 is a perspective view of the valve bedy of Figures
1, 2, 5-7.
Referring to the drawings, the mounting cup is generally
N~ designated as 10. Crimped to the mounting cup 10 is a valve

housing 12 and a gasket 14. bisposed within the housing 12 is
20 the valve body 16 having a recess 22, which valve body is biased
toward the gasket 14 by the spring 18. A conventional dip tube
46 is shown attached to the bottom of the housing 12. A valve
stem, generally designated as 20, is disposed within the recess
22 (shown in greater detail in Figure 5) in the top of the valve
25 body 16 through the friction fitment of the depending extension

24 of the valve stem 20. Upstanding arcuate walls 26 (shown in



detail in Figure 8) formthe upper portion of the -recess 22 and define a
sl ot —Beneath the slot 21; defned Qg’the upst andi ng arcuate walls 26, .
are graogyes 32 in the side wall of the valve body recess 22, which groovey
32 /conymfi cate with the space or 5 reservoir 34 situated in the valve bedy .
regcesy’ 28 beneath the valve stem 20. An annul ar recess 50 is disposed in
the tog ghoul der 40 of the valve body 16. The valve stem 20 has an orifice
42 comwupicating with the space 34, which orifice in the preferred

Rodi nent of the 10 invention acts as a product flow control orifice. A
rece Ois forned in the base of the valve stem 20 having a shoul der 28

agai nst I ch.the_atcuate s Lhe e val ve
stem 20 \glgf?%?ﬁiaﬂe eq r8 ﬁ?g{’?%ﬁ&#ﬁ%ﬁ%?t grgg\‘/n'véﬁgﬂb %%a%%\é tr%gg#e(l:‘%sg}%o in
the val ve g3le@HL20 sfot aPET €BendBtn the AQbkabe; Qefined Iy ithenupstatiion t he
upper portion of the valve stem 20. An annular rib or barb 38 is formed on
t he val ve axicmata0walls 36 iare38raovemri2 time thel sidetwad D@L Shenhvalys uat or
button 36 and facilitates renoval of the valve ,stem 20 fromthe val ve body

16. 20  body wecass 3%s dhichsPrPBYeD 34 IRompERicate i Then ERACT n°Fi gur e
1, the gasket 14.seals inst <th t h al ve
body 16 arkPSHE s?énscﬂa%%t%r%c ﬁ‘gt gh%‘/a%‘ﬁét? c%& ? Eggégﬁzed%gg)%t&;?% pr event
_ passage of, Aradueknt 86 QUGN tRuibet rédess 50 ilshdliBBose@nipagiel kep of the
val ve, shown in Figure 2, 25 pressure on the actuator button 36 depresses

t he val ve siqibde® andof hehe atalerebbdily 156¢ 0 expose the slot 21 to the .
pressuri zed

The valve stem 20 has an orifice 42 communicating with the A
space 34, which orifice in the preferred embodiment of the a
10 invention acts as a_producf flow.control orifice. A recess 30 is
formed in the base of the valve stem 20 having a shoulder 28
against which the arcuate walls 26 hottom when the valve body 16
and valve stem 20 are in assembled relation. The outer wall 48
of the recess 30 in the valve stem 20 is tapered.
15 Actuator button 36 is mounted on the upper portion of the
valve stem 20. 2n annular rib or barb 38 is formed on the valve
stem 20, which rib 38 anchors the valve stem 20 to the actuator
. button 36 and facilitates removal of the valve stem 20 from the ~
valve body 16.
20 In the closed positioh of the aerosol valve, shown in Figure
1, the gasket 14 seals against the annular top shoulder 40 of the
valve body 16 and the upstanding arcuate walls 26 of the valve
body 16 to prevent passage of product through the slot 21.
- In the open position of the valve, shown in Figure 2,
25 pressure on the actuator button 36 depresses the valve stem 20

and the valve body 16 to expose the slot 21 to the pressurized
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contents of the container, sthereby permtting passage of the container

contenfs through the slot 21, the grooves 32, the space 34, the orifice
to.the discharge orifice 44. The product paqéages formed in the val ve st/em
and " val ve body 5 of the subject invention require no "side action” nol dj ni

pins. Further disposing the orifice 42 on the discharge side of the spage
34 serves the-function of permtting product in the valve stemon the
di scharge side of orifice 42 to back flow into the space 34 and thus not

dry and clog ‘the product passage in the 10 valve stem Still further,

di sposing the orifice 42 on the dlscharge S|de of the space 34 creates a
resi due of pr el | ant ace - I i.ng_of t aerosol_ val whi ch
residue wilt tsef"tisn g é’g‘?rfgc’"t é‘ ﬁfv Rﬁa'még‘?b‘é‘i &as&ragau# W¥sages

of residual pr%tlnte? %Qﬁ'ﬁé}ﬁ}’s %%q%ﬂrtﬁ§%co‘% Qlloggjagggréo%es 32, |'Ehe space

assenbling the several valve conponent a sub-as$ y- conpri sing t

val ve stem vaae thedprispee e ajed thas@béchargdiorigiby #pde. Such a

sub- assenbl y properly orients and naintains the position of the gasket
relative to the vaThe DGd?uCtknaaﬁageen§m¢meﬁginaﬁhs wsiveistemfandh¥alve body
sub- assenbl% and. ot her vgive cqnponent s mnthout risk gf dlslodglng the
ori éntation cﬂ°§lﬁyeg§§PéF°F R3O eFeE%Hﬂ%HEht§l fAe; art

osi tioning of v t
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cup. The stru ure In emva i ons t
facilitates dighosd 3408e20ds PR fdiofit P ﬁéﬁaﬂatqngoﬁréa\ece&rg&abevam 0
the valve body is best shown in Figure 7. In assenbling the valve unit the
gasket 14 is petssecrothe thschargs ddde of orifice 42 to back flow into the

space 34 and thus not dry and clog the product passage in tpe
10 yalve stem. Still further, disposing the orifice 42 on the
discharge side of the space 34 creates a residue of propellant in
.ispace.34~upon.closing-of the aerosol valve, which residue will
assist in purging the valve stem and actuator product passages of
residual product to thereby avoid or reduce clogging.

15 In asseﬁbling the several valve components, a sub-assembly
comprising the valve stem, valve body, spring and gasket is
initially made. Such a sub-assembly properly orients and

- maintains the position of the gasket relative to the valve body,
thereby enabling rapid assembly of the sub-assembly and other

20 valve components without risk of dislodging the orientation of
the gasket to the other components prior to permanent positioning
of the gasket through crimping of the valve to the mounting cup.

The structure in the valve sﬁem-valve body fitment portions
that facilitates disposition and positional stabilization of the

25 gasket onto the valve body is best shown in Figure 7. In
assembling the valve unit the gasket 14 is passed over the outside



salve stem 20 and ultimately seated-on the shohl der 40 of the
) Movenent of the gasket 14 to a seating atop shoul der 40 of
ar cuat e yal q is facilitated by the sl oped shoul der 48 the val ve stem .

surface of

20. 5 epver, the height of the upstanding arcuate walls 26 is .
preferably er than the gasket thickness, so as to avoid the top
shoul der he jarcuate walls 26 passing beneath the gasket 14 during
pressure g of the container with propellant body. The structure

designatio pers used herein in the 10 description of Figures 1 and 2
| i kew se designate the sanme structural conmponents in Figures 3-8. 8

CLAI M5 1. An aerosol valve unit conprising a nounting cup having a
central aperface eharadve, sten 20 @ands vdhbratelasiassassddon ¥ie shraildesupo and

conpri sing_a, val ve, hoysi.n a val ve body novably nounted within said
hOLrE i ng, gfvﬁFﬁe"‘%’p‘ﬁ g’gdﬁng dl W%%?F%ﬁft’ﬁée \%s\?&%bggytﬂﬁ HSRHRE val ve

housi ng agabBsinblfydid8! sEleriladd GaTRUNSE N Gkia3ehebA oMy \dlle/ 21306
ext endi ng upalarlé{’y fom t he valve ogy thromr}g% the centra%peﬁ urg,% ?ai d
val ve st eghbglagr ars Ul Qalbve Oowdn\aipd pressure thereon to nove the val ve
body agai nst said spring bias away fromthe underside of the nounting cup,
an anndl ar gaskeregnsx, thecheighttoft thevupstandiing ardusteal vabls 26ndagi ng
bet ween t he val ve ) )
preferably greater than the gasket thickness, so as to avoid the
top shoulder of the arcuate walls 26 passing beneath the gasket
' 14 during pressure filling of the container with propellant body. -
The structure designation numbers used herein in the
10 description of Figures 1 and 2 likewise designate the same

structural components in Figures 3-B.



body ‘and t he underside of the-nounting cup, and fTUid fiow passageway in
t he- valsve body perm.tting pressurtzed-product t al ve
howsing to the holl ow bore of the valve stem ﬂmwm!&‘ﬂﬂrh&i[ﬂ!ldepress
wherein said fluid fl ow passageway in the val ve +d sl ot
extendi ng through an annul ar ‘wal | upstandiﬁlg fromthe val ve body, towar
and into the annul ar gasket, that slot being sealed by said gasket when
valve is in the closed condition. 2. @ vsl ve unit according to claim 1,
wherein the slot extends dowwardly fro _ pper rimof said annul ar
wal | . 3. A valve unit according to claim 1 or 2, wherein the valve body
presents an ouiward |.rected annular shoul der adj acent the base of said
annul ar upst an%i ng é/él ?érﬁﬁ@cﬁglggrwg CREPIFING A m%)ﬂgilngs‘é'éq AYINGLP SR8 akhen
the val ve is iaperhgechessin, & yakvietassembly pdsittioreedodithire saidmupasndyesiiptising
engagi ng agai [ ul V. i r di. to claiml, 2
’ g e By Ve fogy Byl Roottel ARER Si0R0ld Sidbe

or 3, wherein the valve stemis a

A val ve unit aWREHCSHRwprdly biassiogshevalviedbady within tikeevalive hdueingadgaindtahe
defines an i ntg{daadidé &FESHe0 el Lch b Lt | mal  end of

t he valve ste aﬁéci V\/n%gr elﬁ\r? t og'n\e;\}/a Iéugfr%ﬁgn@gcgglgbor&ekﬂgﬁgéen%ﬁggﬁga
with one or noftam &hgyiveine hady \:hegugbntiiengenfirabapertung,c saidovaivei statme beingh
said slot to psavibsie byBeWniv & | SiePREN f J.ow
of pressurized product)),\,]@r o?n sai %Fés#ote E‘F_]ﬁto tﬁg"bogfg'?’%?@agﬁ%\@ég \%aﬁs\?grsr%ld 9
A val ve unit aEHIRIAY avaYdramnths, undesside 9f $he moyntingaup,raic e8ruler geskatber

ext ,e\n/ds from tpusifeced BRdutetHd QhivkReMAbNE sBARMBI CertfaBiRg Be@ffdn the valve
body and the underside of the mounting cup, and fluid flow passageway in
the valve body permitting pressurized product to flow from the valve
housing to the hollow bore of the valve stem, when said stem is depressed,
wherein said fluid flow passageway in the valve body comprises a slot
extending through an annular wall upstanding from the valve body, towards
and into the annular gasket, that slot being sealed by said gasket when the
valve is in the closed condition.

2. A valve unit according to claim 1, wherein the slot extends

downwardly from the upper rim of said annular wall.

3. A valve unit according to claim 1 or 2, wherein the valve body
presents an outwardly directed annular shoulder adjacent the base of said
annular upstanding wall which serves as an additional sealing surface when
the valve is in the closed condition by virtue of the annular gasket engaging
against said shouider.

4. A valve unit according to claim 1, 2 or 3, wherein the valve stem is a
frictional fit within the valve body.

5. A valve unit according to any one of claims 1-4, wherein the valve
body defines an internal recess or chamber inte which fits the proximal end
of the valve stem, and wherein the wall of the recess or chamber is formed
with one or more longitudinally extending grooves which communicate with
said slot to provide, when the valve is opened, a passageway for the flow of

pressurized product from said slot into the bore of the valve stem.



: space wi thin the val ve THody, the bere-of val ve stem and s_a'i'd —
'gr oove( bej ng i n open conmuni cation with'said reservoir space for the -

di schar geé\: i nfl ow, respectively, of ‘said pressurized product, when ‘t h&%
val ve i ‘ 7. A valve unit acgording to claim6, wherein said bore
of t val ve/ stem opens axially into said reservoir space through a

neteriNag apgrture in the end face of the valve stem 8. A val ve unit
accor di 0 AnyaReeuAt &Jcawm Leo/ cxamxersewhetrbﬁ, Wt RREIAAY raBaw gf wal | on
t he val ve bod gﬁné‘ |arretr| ca pposed sl ots separated one from
the ot hefhasP r%ﬁ-&f‘ o8t F%Er%ﬁ“m@é? L?ﬁsﬁhaﬁ(ﬁlYfgs%ﬁ%GPa?Fe‘%aq°l define A

val ve unatreses@idispdrel & itHiy m@evﬂﬁ/ecﬂscadyi;r&hé SoreVbieveive dtem wAd \saidtem has a

downwar dl annul.ar recess t he u tandl nnul ar wal |
o s B B 6 o SRR MR rRtioT Mt drid) TR IREE B PR 2
out er sudisabargef ammenﬂawVeeqjezm“e:iy, | afvaaid predsaribed epﬂoduct; hd-uerregme:)n of said

annul ar ¢ (‘:lesls0 A valve unit according to claim 1, substantially as
her ei nbef 3’8 ﬁeE%rl bed with refrence to the acconpanyi ng draw ngs.

7. A valve unit according to claim 6, wherein said bore of the valve
stem opens axially into said reservoir space through a metering aperture in -
- the end face of the valve stem.

8. A valve unit according to any one of claims 1-7, wherein the
upstanding annular wall on the valve body presents two diametrically
opposed slots separated one from the other by arcuate sections of said
upstanding annular wall. '

9. A valve unit according to any one of claims 1-8, wherein the valve
stem has a downwardly open annular recess which mates with the upstanding
annular wall on the valve body.

10. A valve unit according to claim 9, wherein the outer surface of the

valve stem is inwardly chamfered in the region of said annular recess.

11. A valve unit according to claim 1, substantially as hereinbefore

described with refrence to the accompanying drawings.
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